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Call for Internal NASA Research Proposals
in the area of Collaborative Engineering Environments
1.1 Purpose

The Engineering for Complex Systems program is soliciting proposals for innovative research in the area of collaborative engineering.  Engineering for Complex Systems (ECS) is part of the Mission and Science Measurement (MSM) Theme within the Office of Aerospace Technology Enterprise.   This call for research proposals is unrelated to and separate from the NASA Research Announcement NRA2-38150-WLT.  This is not a procurement solicitation; it is intended to obtain agency internal proposals, for the best utilization of ECS funds within the agency in the covered topic areas.  
For the purposes of this call, the term collaborative engineering covers the entire lifecycle of aerospace systems including design, manufacturing and operations, and it covers both synchronous interactions (like video conferences) and asynchronous interactions (like email).  It does not cover tools used by only a single engineer in a stand alone mode.

1.2  Background

The goal of the ECS CEE investments is to address current agency gaps in conducting collaborative engineering activities that cannot be addressed by commercial off-the-shelf products.  The ECS CEE effort will be closely coordinated with the Chief Engineer’s Office through the Advanced Engineering Environment  (AEE) activities.   Successful technologies developed with the ECS CEE investments are slated for implementation via the AEE program.

The diagram below depicts the R&D relationship between the ECS program CEE R&D activities and the Chief Engineer’s AEE project.
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Figure 1 -- ECS-AEE R&D Relationship
The CEE activities will be managed by the Knowledge Engineering for Safe Systems Project within the ECS Program.
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Figure 2 -- ECS Project Structure
The ECS program has been formulated and prioritized based on the results of mishap systems analysis studies.  The chart below reflects relatively ranking causal factors that have contributed to NASA relevant mishaps.  (The Y axis shows the number of times each category was indicated as a causal factor among the accident investigation board reports studied.)  CEE proposals shall address at least one of these key risk drivers in their research objectives.
As shown on the graph below (Figure 3), key areas for investigation include Design Processes, Human Performance, Operational Readiness, Procedures, Management, Requirements Definition, and Risk and Hazard Analysis.  Future CEE solicitations will also incorporate AEE generated requirements gaps as they are identified. 
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Figure 3 -- Key Risk Investigation Areas
ECS is particularly interested in using collaborative engineering tools to support more effective and more risk-aware engineering processes.  In particular, the qualities of effective collaborative environments for engineering design include temporal situation awareness, distributed data and application synchronization, user-friendly and seamless knowledge linkage and repository, and real-time communications knowledge capture.  Temporal situational awareness refers to the ability to continuously track the current state of a design and provide users customizable methods to notify, track, and review design states.  Distributed data and application synchronization refers to the dynamic integrated configuration management of design parameters, assumptions, mission criteria, and constraints involving multiple tools, models, and simulations (including geometric, knowledge-based, text, and animation representations).    User-friendly and seamless knowledge linkage and repository refers to efficient access to design notes, system descriptions, reports, analysis, and results that need to be linked intuitively to the design process and easily available locally to participants.  Real-time communications knowledge capture refers to significant design information that is generated in verbal and in sketch form in and around the design process.  Collaborative Engineering Environments need to be able to capture these events and efficiently categorize and link these design information components into the overall environment and process.  Finally, it is critical that proposals clearly specify a  sociotechnical methodology for technology infusion; in other words, show clear consideration of human, team, and organizational factors in the development and potential deployment of new technologies.

ECS assumes the rollout of commercial PDM (Product Data Management) or LCDM (LifeCycle Data Management) systems throughout NASA that has now started will continue over the next couple of years until these systems are ubiquitous in NASA design environments.  These systems are sophisticated collaborative engineering environments in themselves and constitute the new minimum level of integration that NASA engineering and operations teams will have.  Proposals must not duplicate functionality in these systems but must go beyond them in some way, either by building on them or by approaching the problem of collaborative engineering in a novel and complementary way.

ECS is currently conducting research projects that span the engineering lifecycle.  Proposals are not limited to the topics listed below, but these topics would enhance current ECS projects working within each of these lifecycle phases:

Pre-formulation and Formulation:

· Tools or methods for collaboration among heterogeneous, distributed design teams

· Key collaboration engineering gaps in collaborative design of:

· Software - avionics and ground systems;
· Organizational - management & workflow systems;
· Testing methods and systems.

Implementation:

· Technology for improved model reuse and sharing across projects and lifecycle phases within a single project.

Operations and Sustaining Engineering:

· Methods and tools that infuse processes with information from the Risk and Safety communities (e.g., problem reports or human error models) so these issues are considered earlier and more thoroughly.
Across all phases:

· New concepts to support effective conversations between management, engineering designers, manufacturers, and operations and maintenance personnel.  Additionally, tackling the initial temporal disconnect participation issues between the various subgroups.

· Management tools for team leaders to assess the quality of the design team interaction, including team cognition and shared situation awareness metrics and methods

· Intelligent collaborative support technologies that automate reminding, information sharing, and other coordination activities in engineering design, operations, and/or maintenance

1.3 General Information

This call is open to all NASA centers and the Jet Propulsion Laboratory.  A center Civil Service or JPL staff member (not contractors) must be the task lead and proposal submitter, although collaborations between centers and other institutions (OGA
, Industry, & Academia) are encouraged.
Proposal full—cost budgets should be below $500K although larger proposals involving multiple institutions will be considered.  Funding is for one year with an option to continue based on performance.  Successful products developed within the ECS CEE task will be funneled to the Advanced Engineering Environment Program for support of agency-wide integration.   The AEE program is structured as diagramed below.
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The ECS program will be responsible for interfacing between CEE R&D tasks and the AEE program.  In particular the KESS project will be the focal point for CEE/AEE interactions.

Proposal review:  Proposals will be reviewed by the ECS Program team and designated agency representatives.
1.4 Instructions for Submitting Proposals

This section lists required information, format, and proposal length.

1.4.1 Required information

A responsive proposal shall address all the instructions in Section 1.4 , and all other specified items in Sections 1.1 through 1.3 such as, but not limited to, the definition of collaborative engineering, risk factors and topic area gaps to address, and the proposal funding requirement.

1.4.2 Contact information

The first page should contain this information:

· Names, addresses, telephone numbers, electronic mail addresses, and affiliations of the Principal Investigator and all Co-Investigators.

The Principal Investigator must be a staff member at either a NASA center or the Jet Propulsion Laboratory.

· The name of the proposing organization(s).

1.4.3 Abstract

The abstract should summarize the research proposed in one page or less.  It should contain a simple, concise overview of the investigation, the technology gap it addresses, its objectives, scientific approach, its expected results, and deliverable(s).  It is very important that this abstract be specific and accurately represents the research to be conducted.  

1.4.4 Technical Approach

This section of the proposal should describe the technical effort in detail, including a description of the technologies, research methods, and research schedule.  This section should make clear how the proposal addresses the “collaborative engineering environment” characteristics.  

The technical approach shall be devised for incremental deliverables, based on fiscal year.

1.4.5 Management Plan

The Management Plan shall outline the roles and responsibilities of all investigators and collaborators and indicate the relationships among these roles and responsibilities within the group.  The management plan should also identify what contractor or other support is anticipated and who will be providing it.

1.4.6 Cost Proposal and Phasing Plan
A full-cost budget including a breakdown for each year (maximum 3 years) shall be provided.  Funding after FY04 is contingent on performance and availability of funds.  Funding for this internal call may be unavailable in FY05 to fund a call open to external organizations as well as internal ones.  A phasing plan shall be provided as part of the cost proposal.
The cost proposal shall clearly itemize costs associated with each fiscal year, consistent with incremental deliverables as proposed in Technical Approach.  Any contributions to or from any cost-sharing plan or other support for the proposed research should be detailed.

1.4.7 Resumes

Include references and a brief resume for principal investigator and other key personnel.

1.4.8 Format

The required information listed in Sections 1.4.1 through 1.4.6 must be submitted electronically, using the MS Excel form (CEE_Task_Plan_Rev2.xls) provided with this RFP.  The resumes requested in Section 1.4.7 shall be provided in a separate single PDF file.  You may include a backup section with additional material (papers, other material and presentations, or website references) up to 40 additional pages in a separate third file in PDF format; however, the proposal shall not depend on the information in the third file to present any required proposal portion.   Deviation from format requirements will result in rejection of proposal. 
The complete proposals shall be submitted to ecs-cee-2004@postdoc.arc.nasa.gov by 5pm PST on October 24, 2003; all electronic files .  The system will electronically log the proposals as they are received; all late proposals will be rejected.
1.4.9  Deadlines

	Call Release Date
	September 9, 2003

	Proposals Due
	October 24, 2003

	Funding Starts
	Early FY04.  Funding delays to the program will affect the funding dates.
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